Introduction
We present here the proof for an alternative procedure to convert a Push Down Automata (PDA) into a Context Free Grammar (CFG). The procedure involves intermediate conversion to a single state PDA. In view of the authors, this conversion is conceptually simpler than the approach presented in [1] and can serve as a teaching aid for the relevant topics. For details on CFG and PDA, the reader is referred to [1] . where p, q ∈ Q, X ∈ Γ. δ s is constructed by following rules :
Proof
We provide a formal proof for the following claim :
To prove this, we first prove the following claim :
This is proved by induction on the number of steps in which X is popped off by the one state automata.
Base : (p, a, X) 1 → (q, ǫ, ǫ). This is possible only if a ∈ (Σ ∪ ǫ) and δ(p, a, X) ∈ (q, ǫ). Then, according to construction, there is a corresponding entry in transition table of multistate automaton i.e. δ(q m , a, [pXq]) ∈ (q m , ǫ).
X is popped off in n+1 steps. Since β is the string that gets processed as PDA N pops off all of B i , we can decompose
The rule for single state automaton corresponding to one responsible for (p, aβ, X)
As a special case of the claim, consider :
To prove this, we first prove the following claim : 
for PDA N. Also, the first transition of N s corresponds to presence of rule δ(p, a, X) = (s1, B 1 B 2 ...B k ) . thus, (p, aβ, X)
Thus aβ ∈ L(N ), completing the proof of the above mentioned claim.
Consider w ∈ L(N s ). Then for some s 1 ∈ Q, (q m , w, Z s )
Thus, for a single state PDA N s constructed from multistate PDA N by the procedure described above, L(N ) = L(N s ). 
proof
Here we describe the proof for the following claim :
To prove this we first prove the following claim :
where A ∈ V, w ∈ Σ * . Proof is by induction on the number of steps in the derivation of w.
Base : A 1 → w. This indicates the presence of identical production in P. By construction, we can conclude the presence of (q m , w, A) = (q m , ǫ). Thus, (q m , w, A) 1 → (q m , ǫ, ǫ).
Induction : assume that if
Consider the left derivation of the string v ∈ Σ * , such that A ǫ, ǫ) . Further the first step in derivation indicates the presence of rule
To prove this we first prove the following claim : if : (q m , w, A) * → (q m , ǫ, ǫ) then : A * → w, where A ∈ V, w ∈ Σ * This is proved by induction on the number of state transitions taken by N s to reach (q m , ǫ, ǫ). 
